Although anaesthetists are experts at managing a patient with airway obstruction, most have never had to perform emergency front-of-neck access (FONA) procedures. The need to resort to an emergency FONA procedure is extremely rare and may occur only once in an anaesthetist's professional lifetime.
tists would agree with the criteria for an ideal FONA technique for CICO: it should be a straightforward technique that is quick to perform, with a high success rate; it should be easy to master, with only a few steps; and it should protect against aspiration and allow adequate ventilation, regardless of upper airway obstruction. 5 These criteria are met only with a scalpel technique.
The 2015 Difficult Airway Society guideline for management of an unanticipated difficult intubation has recommended a scalpel-bougie FONA procedure. 6 This recommendation is evidence based and consistent with the criteria of an ideal FONA technique. There is no clinical evidence to support cannula cricothyroidotomy in preference to a scalpel technique. Furthermore, there is no evidence that a commercial large-bore cricothyroidotomy set is superior to a scalpel-tube technique.
A scalpel-bougie technique uses equipment familiar to every anaesthetist. It is suitable for a simple standard operating procedure, which can be learned easily and used in a CICO crisis by any practising anaesthetist. Use of a scalpel, bougie, cuffed tracheal tube, and self-inflating ventilation bag permits a rapid solution to a CICO crisis, providing definitive FONA, which may be important if urgent surgery is required. The technique includes a tracheal tube, which enables safe, secure ventilation even in the presence of regurgitation or upper airway obstruction. Furthermore, a scalpel is the appropriate instrument for an open procedure when neck anatomy is impalpable percutaneously.
A recent systematic review of transtracheal jet ventilation (TTJV) by Duggan and colleagues 7 highlighted four important issues concerning emergency airway management. First, the ventilation component of FONA using TTJV is associated with device failure, severe morbidity, and mortality. Unfortunately, the importance of ventilation after FONA is often ignored during the debate about scalpel vs cannula. Second, there is wide variability in TTJV technique. Third, there is a high failure rate to identify the cricothyroid membrane correctly by clinical means alone. Fourth, morbidity associated with TTJV during an emergency CICO crisis is significantly higher than that occurring during elective or non-emergency use of TTJV.
Although it may seem simpler and less daunting for anaesthetists to insert a cannula into the airway rather than placing a scalpel, evidence shows that the cannula option has a high failure rate in the clinical context. Furthermore, the potential ventilation techniques following emergency cannula cricothyroidotomy can be dangerous in the case of TTJV and three-way taps; and inadequate in the case of ventilation bags attached to the cannula. [7] [8] [9] Other options remain untested in the emergency setting; there are no clinical reports of successful emergency use of the Enk oxygen flow modulator or the Rapid-O2 device. Both of these devices are T-piece variants with equivalent side-port diameter. A small volume of forward gas flow continues during the expiratory phase when the side-port is open, aggravating the risk of barotrauma in the presence of upper airway obstruction. 10 The Ventrain shows promise as a mode of cannula ventilation. As yet, this device lacks clinical published results to support its use in FONA emergencies, but unpublished case reports do confirm the efficacy of the Ventrain in this scenario (personal communication from Professor Dietmar Enk). Any FONA option that relies solely on an uncuffed cannula affords no protection against aspiration and provides only a precarious temporary airway. 11 All of these options also carry a risk of causing barotrauma in the presence of operator error and significant upper airway obstruction. The second matter put forward by Duggan and colleagues or technique during a stressful event, such as CICO, when motor skills and cognitive processing can be impaired, will lead to frequent difficulties. The third finding confirms previous studies that have shown the difficulty of successfully identifying the cricothyroid membrane by clinical means alone. 1 12 The outcome of an emergency FONA is likely to be improved by preparation before induction of anaesthesia in all patients. 13 Identification of the trachea and the cricothyroid membrane should be an intrinsic part of any airway evaluation. 14 In many patients, this can be done by inspection, palpation, or both. 12 In the remaining patients, confirmation of anatomical landmarks can be aided by adding ultrasound-guided identification. 15 In patients for whom percutaneous access to the cricothyroid membrane might be difficult or impossible, the airway management strategy can be modified accordingly; for example, by performing an awake intubation. The fourth finding concerned the significant difference in outcome when TTJV was used in a CICO emergency compared with elective or non-emergency use. It was found that nearly all problems associated with TTJV occur during the stressful event of a CICO emergency. Even experienced users of this technique demonstrate technical problems when exposed to stress. Other seemingly simple procedures, such as percutaneous identification of the cricothyroid membrane, reveal poor success rates of 30-40% during relatively low levels of stress. This problem highlights the difficulty of translating laboratory CICO performance using manikins, animals, or cadavers to a real clinical crisis. Performance in an unstressed environment is different from performance during a real CICO situation.
Timmermann and colleagues 4 make an important point in their defence of cannula techniques. A major determinant of outcome in severe hypoxaemic events is the decision-making that leads to decisive use of a rescue technique. It may be that anaesthetists are more comfortable with cannula techniques, although there is little evidence to support this concept. However, the high failure rates of cannula techniques and high success of scalpel techniques mean that we are obliged to address decision-making in emergency anaesthetic training to ensure that the effective intervention is carried out when indicated. The concept that an unreliable and ineffective intervention should be carried out because it is more comfortable for operators cannot be supported. 16 Performance during stressful events has been studied for more than a century, looking at skill acquisition, fine motor control, and cognition, and their relationship to muscle size, severity of stress, task difficulty, and increasing heart rate. 17 Numerous studies have confirmed that maintenance of fine motor skills requiring accuracy and cognition demand conditions of low stress; the threading of, for example, a Seldinger wire through a Melker cricothyroidotomy set may well require such accuracy and cognition. It was found that the performance of subjects′ fine motor skills deteriorated with heart rates >115 beats min , and complex motor skills began to deteriorate above 145 beats min
Extreme stress is associated with cognitive deterioration, perceptual narrowing, and a state of hypervigilance. At this level of stress, when heart rates can accelerate above 175 beats min −1 , subjects display irrational behaviour, decreased reaction times, and may freeze in place (hypervigilance). These behaviours can be identified in practitioners involved in numerous reported airway management catastrophes. An understanding of the physiological response to stressful situations has allowed other professions to adapt their behaviour and training to minimize the impact of stress. As it is recognized that any stressful situation is likely to increase a subject's heart rate >145 beats min −1 , training is designed, whenever possible, to focus on gross motor skills rather than fine motor skills. Breath control and visualization techniques are practised by athletes and soldiers to control heart rate. Rehearsing performance outside the static atmosphere of a classroom helps to develop situational confidence. By training in simulated conditions of stress, a student's reaction and response times are dramatically reduced. 17 The CICO situation is so rare in anaesthesia that there is a shortage of clinical evidence specific to the specialty. Critical events are rarely reported, and conclusions have inevitably been drawn from anecdotal human evidence, expert opinion, and non-human data, such as animal laboratories. Large series have been reported from other specialties, but these are often dismissed because they are not anaesthesia related. Rather than rejecting the observational results of performance by retrieval, emergency medicine, and military personnel, lessons should be learned from these valuable human data on emergency airway management. Understanding the impact of stress on performance might help to explain the poor results reported when anaesthetists operate jet ventilators during a CICO crisis. The outcome of the Fourth National Audit Project of the Royal College of Anaesthetists and Difficult Airway Society (NAP4) highlighted the impact of stress on anaesthetists during CICO crises while practising cannula cricothyroidotomy. An overall success rate of 37% by anaesthetists was in sharp contrast to 100% success by surgeons who used scalpels. 2 Many theories have been proposed to explain this disparity, but it is likely that the confidence and lower stress level associated with being a second responder was a factor in their success. A large series of surgical cricothyroidotomies performed by army medics and army doctors in the field shows overall success rates of 67% for the medics and 85% for the army doctors; this, despite the fact that they are operating in conditions of extreme stress and personal danger. 18 Standard operating procedures are applied with a simple scalpel technique. This reduces the need for fine motor control. Training is designed to inspire confidence and emphasize simplicity. Equipment is standardized, and complex algorithms with multiple choices and alternative devices are eliminated. The benefit of reducing choice is consistent with several studies that have shown a significant increase in reaction time when subjects are confronted with multiple alternatives. 17 These principles have been adopted by recent airway management anaesthetic guidelines, which have moved away from the traditional menu philosophy. Instead of suggesting a range of options for CICO management, these guidelines have opted for a scalpel technique. This recommendation is based on clinical evidence, simplicity, and the ability to open the neck if necessary. The largest single reported series of scalpel-bougie technique came from the London Air Ambulance Service. In 2014, Lockey and colleagues 19 reported 98 scalpel-bougie cricothyroidotomies with 100% success. These procedures were performed by anaesthetists and emergency medicine doctors on patients with a range of pathology and morphology. This success rate was attributed to the following factors: development of a positive mental attitude; immediate availability of equipment; the presence of a trained paramedic assistant; and a simple, well-practised technique. 20 Several initiatives have been proposed to advance patient care during a CICO crisis. NAP4 recommended that each UK anaesthetic department should have a nominated airway lead (AWL), 21 and this was endorsed by the Royal College of Anaesthetists and Difficult Airway Society. 22 The main roles of the AWL in- The Royal College of Anaesthetists have now appointed AWLs in ∼ 94% of all hospitals in the UK. It is further envisaged that their role will be to get involved in the collection of quality data through a reporting system along the lines of NAP4. Good outcome data are necessary if we are to progress on this issue. In addition, the Royal College of Anaesthetists are working on a FONA database. The latter is essential if we are to re-audit the impact of an initiative by the Difficult Airway Society to introduce a didactic approach to the management of the rare event that is CICO. The results should help to inform the ongoing re-evaluation of the guidelines using the best evidence available.
Existing human evidence supports the use of a scalpel FONA technique. Published case reports suggest that anaesthetists are able and willing to pick up a scalpel and successfully perform a scalpel-bougie technique. 19 Fears of extensive bleeding and trauma are unfounded, and reports of significant morbidity associated with a scalpel-bougie technique are acceptably rare. 19 23 The emergency nature and infrequency of CICO and invasive rescue techniques make it unlikely that high-quality human studies will ever be available to support our choice of techniques. However, what is clear from observational studies is that cannula techniques cannot be relied upon to save lives and prevent severe morbidity. With appropriate training, scalpel techniques are reliable and easy to perform and have the potential to reduce mortality and morbidity in time-critical airway emergencies.
